We give a rigorous proof of the convergence of the formulae from time dependent perturbation theory in a variety of cases including Auger states.
The convergence of time independent perturbation theory for isolated levels of quantum mechanical system is an old result [i] *. But convergence (or even the precise rigorous meaning) of time dependent perturbation series has resisted proof for over thirty years**. In this note we wish to sketch a method of proving convergence of the time dependent series in a variety of~ cases including autoionizing states in atoms. The fuller details will be discussed elsewhere [4] . Our basic technique is due to Balslev and Combes [5] who invented it to solve another problem.
Let us describe the method in a special case. Consider a helium atom Hamiltonian without relativistic corrections, in the limit of infinite nuclear mass and with the Coulomb repulsion between electrons turned off, i.e.
H o = -A 1 -A 2 -2/r 1 -2It 2 as an operator on L2(R6). Ho has eigenvalues at {-1/n2 -1/m2} ~,rn-1 and continuous spectrum beginning at -1. ~hus the eigenvalues Eoo , = 2 "' " -(n-+ m-2) are embedded in the continuum if n,m > 2. Now let us consider the Hamiltonian
The eigenvalues embedded in the continuum turn into resonances whose widths are given by time dependent perturbation series. It is these series for which we will prove convergence. We deal with channels in which En, m is non-degenerate J'.
Let U(O) be the scaling operators on L2(R6),
Research partially supported by USAFOSR under Contract AF49(638) 1545. * For results on the meaning of divergent time independent perturbation series, see ref. [2] . ** For some attempts at studying related phenomena in models see ref. [3] . that a 2 is given by the Fermi-Goldon rule and the higher orders by formulae of the time dependent formalism. We thus have a convergent power series expansion for the widths of autoionizing levels :~:~. These results extend immediately to a larger class of systems. Combes [3] 
i.e. (U(O)~P) (r) = e30~(e 0 r). Define Ho(O) =-
U(0) H o U(0)-1 = e-2 0(-A 1-A2) -e-0(2,r 3 + 2/r2); V(O) = U(O) VU(O) -1 = e -0V; H(0;fi) = Ho(O)+fl V(O). While U(O) is
